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COMMENTS

Comment on “Quasielastic neutron scattering of two-dimensional
water in a vermiculite clay” [J. Chem. Phys. 113, 2873 (2000)] and “A neutron
spin-echo study of confined water”  [J. Chem. Phys. 115, 11299 (2001)]

E. Mamontov®

NIST Center for Neutron Research, National Institute of Standards and Technology, Gaithersburg,
Maryland 20899-8562 and Department of Materials Science and Engineering, University of Maryland,
College Park, Maryland 20742-2115

(Received 23 April 2004; accepted 2 August 2D04
[DOI: 10.1063/1.1797091

In a pair of insightful papers? Swensoret al. describe  the expansion of Eq1) yields AE=6/4DQ?, instead of the
the dynamics of water in Na-vermiculite clay studied by correct resulAE=24DQ? as obtained from Eq2).
time-of-flightt and spin-echoneutron spectroscopy. In fitting The properly estimated values of the translational diffu-
the Q dependence of the quasielastic component that acion parameters for water in a fully hydrated Na-vermiculite
counts for translational diffusion of water molecules, the au-as should be obtained from fittilyE(Q) in Refs. 1 and 2
thors utilize the expression for the full width at half maxi- are listed in Table I. In fact, a simple analysis of the initial
mum (FWHM) of the Lorentzian broadening previously used slope of the plots of FWHM as a function @? yields the
for the analysis of water dynamics in €aexchanged correct diffusion coefficients three times larger than those
montmorillonite reported by the authors of Refs. 1 and 2. For instance, from

the FWHM of ~200 ueV atQ?~0.5 A2 in Fig. 3(c) of Ref.
2% 1, the lowesQ point which the authors consider reliable, one

AE= 7[1—GXIO(—Q2(f2>/2)], (1)  can estimate a diffusion coefficient of about 30

X 10 1°m?/s assuming a linear dependens& = 24D Q?.
where(r?) is the mean square jump length ani an aver-  Likewise, from the FWHM of~2 ueV atQ*=0.09 A"% in
age residence time between two jumps. An exponential beFig. 5 of Ref. 2, a diffusion coefficient of about 1.7
havior of the Lorentzian broadening approaching thex10 *°m?/s can be estimated.
asymptotic value oAE=2#%/7 at high Q results from as- Interestingly, the values of the diffusion coefficients for
suming a Gaussian distribution of diffusion jump lengths.water in Cé*-exchanged montmorillonite obtained in Ref. 3
However, the correct expression for tedependence of the appear to be consistent with their plots of FWHM as a func-
Lorentzian broadening derived by Hall and Rbiss tion of Q?, as if the authors used the correct expresg®n

for the fitting despite reportedly using Ed.).
27 The properly estimated diffusion coefficient for slow wa-

AE=—[1—exp —Q?%}3/2)], (2)  ter molecule$is still much lower than for bulk water, and

T does not affect the conclusions of Ref. 2 which are based on
wherer?2 is the parameter of the normalized Gaussian distrifhe fitted values of the relaxation time. The reevaluated val-
bution of jump lengths in three dimensions ues of the diffusion coefficient for fast water molecdlase

more remarkable, being comparable to those of bulk water.
Previously reported values of the diffusion coefficient for
exp(—r2/2r2) 3) water in confinement similar to that of bulk water include

0 fully hydrated phycocyanfhand half hydrated Wcor glass.

1
p(N=—7"—=
rav2m)?®
. ) o ~In the data analysis, the authors of Ref. 1 use a Lorentzian
corresponding to the normalized scalar distribution of jump

lengths
TABLE |. Reevaluation of the parameters for the translational motion of
5 water in a fully hydrated Na-vermiculite obtained in Refs. 1 and 2.
p(r)= —Z=—=exp(— r2/2r§) 4 Mean jump  Translational
Fovem Residence  length diffusion

time (p9  ((r2)*2(A) coefficient(m?s)

with mean square jump Iengt(rlz)::%r(z,. Therefore, using

. h ~ Fast componenfl =300 K 2.3 1.9 26.4< 10710
Eq.' (1) !nstead of the correct.expresstD leads to under ,rast component — 265 K 16 10 16.5¢ 10-10
estimating the mean square jump length, as well as the difg;o, componentr=323k 126 3.6 1.7 10°19
fusion coefficientD =(r?)/6r, by a factor of 3. At smallQ,
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